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Motivation: quantification of the relative
driving forces of continental deformation

Exploit increases in computational power and take
advantage of newly available geophyiscal data sets

e Geodesy

e Seismology
* Topography
e Stress estimates
 Mantle tomography
e History of subduction




Integrated Geodynamical Approach

Quantify the total lithospheric deviatoric stress field
using the complete set of forces.

| Body forces - resulting from density variation
within the lithosphere ~ top 100 km

2. Basal tractions - provided as inputs from deep
large-scale mantle circulation ~ 100 to 2891 km

3. Boundary forces - obtained by relative motion
in the plate boundaries




A schematic of our modeling approach.
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A Kinematic model
velocity field
(black vectors)

plotted relative to a

North America
reference frame.
Also shown are the

GPS and VLBI

measurements
(red vectors)
that were used to infer
estimates of the strain
rate.
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Red ellipses contour the standard
95% confidence interval.




Body forces

- Thevertically 5
averaged deviatoric
~ stress field
_associated with GPE
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P-wave mantle cross section
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Stress Field Boundary Conditions
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The stress field
~ boundary
~__conditions.

50 W

45 g

230 235 240 245 250 255 260

7




Stress Field Boundary Conditions
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Quantify the total lithospheric deviatoric stress
field of deforming western North America

Solve for stresses associated with body
forces using different buoyancy models

Improve our mantle convection model
Solve for the deviatoric stess field
associated with basal tractions globally
Investigate other interesting tectonic
regions

Parallelize codes




